In the past, magnitude of neuronal current MRI (ncMRI) signal was estimated based on the real morphological and physiological properties of neuron in animals, such as monkey 1 and rat 2 . Their results 1, 2 indicated that the ncMRI signal change can vary significantly between different animal species. In this study, we extend the ncMRI model to human brain for first time. The morphological and physiological properties of human cortical pyramidal neurons are used in the calculation of the ncMRI signal. Also, the variation of neuronal density in different cortical layers (layers I-VI) is considered to further improve the accuracy of simulation. The results from this modeling work will provide valuable information for assessing the feasibility of ncMRI in human subjects.
Results and Discussion
Figs. 1a and 2b show the time courses of membrane potentials at soma and the spatial distribution of membrane potentials in neuron 1 and 2 at potential peak time (t = 2 and 3 ms for neuron 1 and 2), respectively. The distribution of the component of NMF along z-axis (parallel to B 0 ) at plane y = 0 is shown in Fig. 1c . It can be seen that the amplitude and polarity of the corresponding NMFs vary with spatial locations. The NMFs around neuron 1/neuron 2 reach to the maximum at the soma and the maximum amplitude is 18/12 nT approximately. The NMFs decay rapidly with the increase of distance from the neuron. The NMF at a point is below 0.1 nT when its distance from the soma is larger than 100 µm.
The NMFs in the cortical tissue (tissue 1 and 2) are calculated with different neuron firing rate (= 0-25%, 5% interval), corresponding to average firing neuron density of 0-2000 neurons/mm 3 (interval = 400 neurons/mm 3 ). It is found that the cortical NMFs are inhomogeneous in space (Fig. 2) . The mean (absolute value) and the standard deviation of NMF in the cortical tissue increased with neuron firing rate (firing density).
The ncMRI signal changes in tissue 1 and 2 for different firing neuron densities are shown in Fig. 3 . ncMRI magnitude and phase changes increased with TE. For a given TE, the magnitude and phase signals increased with increase in firing neuron density. Considering that the firing neuron density for typical neuronal activity (i.e., evoked, spontaneous, and epileptic activity) is lower than 2000 neurons/mm 3 , then the amplitude of ncMRI magnitude/phase changes in tissue 1 (prefrontal cortex) and 2 (auditory cortex) will be up to 1.8×10 -5 /0.02° and 2.3×10 -6 /0.01° at TE = 50 ms (Fig. 3) . In practice, such a small signal change is difficult to be detected using present MRI technology. 
